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June 21, 1974

FROM: Office of Computer Systems
" Engineering Applications Unit
J. Racin .

Attention Usefs of ENGL27

- Subject: First Update to User Instructions for ENG12
APRAC-18, SRI Urban Diffusion Model for Carbon
Monoxide, bow, OCS January 197

Page 3, Section 1.1: Change "ENGYCK" to "TRENGgL"
- Change "SYS1.PROCLIB" to "SYSl.UPROCLIB"

Page 9, Sedtién 3.2: Change the sentence to'read.

The grid point model computes rooftop carbon
monoxide concentrations for 625 or fewer receptor
points; for only one ‘specified hour, and for only
one date per run

CT SAC 6-74 1C.
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From: Office of Computer Sysﬁems

Engineering Applications Unit

J. A, Racin, July 29, 1974

Attention:

Subject:

Users of ENGi127

Second Update to User Instructions for ENGl127,
AFPRAC-1A, SRI Urban Diffusion Model for (Carbon

Monoxide, DOT, OCS, January 1974

Page 5 In SUMMARY OF CARDS TYPESf the value recommended for
Card Type "Al - Grid Size'" is ONE MILE,
Page A-2 Change sample value in Field A by coding a "1" in
Column 6, and zeros in Columns 7 and 8.
Page C-1 Correct listing for Card Type Al, Field A.
Clarification of Units and Columns:
Page A-3, Page A-4,
RECEPTOR CARD B(I) CITY CENTER CARD C
Field A Field B Field C Field D
hundredths Column 6 | Column 16 Column 26 Column 36
tenths "5 " 15 . 25 " 35
ones " | " 14 " 24 " 34
tEns " 3 n 13 4] 23 It 33

' For example: Card B, Field A, Column

Value

N
1

|l

| 51 6 represents 1,11 miles,
1 .

Pages D-1 through D-6, Tﬁe output message that gilves the X,

www . fastio.com

‘Y coordinates is no longer "(FROM CITY CENTER)".
returned are the ones that you input and are 1n hundredth miles,
“For example, if 2000 is input.to represent 20,00 miles, then the
"value returned is 2000,0000, - : '

The coordinates
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Introduction

The APRAC-1A* urban diffusion model, developed at Stanford
Reseérch Institute and funded by the EPA, is a FORTRAN pro-
gram that is stored in TRANSLIB; it is cailed by the ENGﬂCK
procedure that is catalogued in SYS1.PROCLIB. This regional
model is endorsed by the Environmental Protection Agency as
being sufficiently accurate to predict the temporal and
spatial distribution of carbon monoxide for trahsportation

planning purposes.

Carbon monoxide concentrations are calculated from diffusion

of extraurban sources {(upwind cities), intraurban sources

1(freeway, arterial and feeder streets) and local sources

(street canyons). The model treats carbon monoxide_only.
Correlation coefficients range from 0.4 to 0.7 between
observed and calculated values of carbon monoxide, as mea-

sured in St. Lduis‘and San Jose. (Ref 6.1)

With a crosswind line source the vertical coﬁcentrétion of
carbon monoxide is based on either a "Gaussian plume” formu-
lation or a simplified "box" modei; The Gaussian formulation
is used for horizontal distances close to tﬁe source; as
downwind distance increases the vertical concentration be-
gomes uniform and the calculation reverts to the "box" model.

(Ref 6.1) -

 *APRAC: Acronym for the Air Pollution Research

Advisory Committee (Ref 6.1)
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2.1.

" Inputs to APRAC-1A

ﬁExplicit exémples on coding the various input card types are

ipresented in Appendix A. Data for all the card types must

" 'be submitted, otherwise meaningless or misleading results

“will be produced. Vertically dashed lines on the sample in-

" put forms are decimal locations; therefore it is not neces-—

jsary to code any decimals. If there are no implicit deci-

"mals then right-justify numbers. It is not necessary to

_Tcode zeros in front of any left-most digit; i.e. leading

" zeros need not be coded. Do not code any commas in numeric

' fields.

‘Eorms: Input déta for keypunching can be submitted on any

 ﬁ{standard 80 column ébding fotm.

2.3

' Kgypunch instructions: "Punch as shown" and "Intexpret”.

' Zero's can be coded as 0, #, or W\. Alphabetic "5" should be

j'fqodéd'as o. Conform with the conventions of your local

; keypunch section, and indicate the local conventions on

© your "Tnstructions to Keypunch" form.

2.4

. Possible Problem Areas:

 Omitted end-of-data-set cards ("9" cards), data coded in

wrong fields, failure to code specifically recommended

" values, and submittal of input decks with card types out of

f alphabetical order can cause job failures.

i Pay special attention to the units of the various inputs,

" since both the English and metric systems are used. Inputs

? involving direction must all be based on true north.

Some other possible errors are pointed out in the

' SUMMARY OF CARD TYPES.

vinvw . fastio.com
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. S SUMMARY OF CARD TYPES Sheet 1 of 2

Card Type and Name General Description Possible Errors and Notes

A-Model Model type and 'Suggest line printer out-

Indicator

Al-Grid Size

B-Receptor

C-City Center

D-Fuel

E-Speed

FP-Peak Hour

G-Daily
Fraction (1,2)

HiDaily
Fraction(3,4,5)

I-Street
-_Fraction

J-Saturday
- Fraction

- www . fastio.com

output option

Primary traffic
grid for region
under study

Locate and des-
cribe receptor

Defines center of
primary traffic
grid

Fuel consumption
. rates

Car speeds for
up to 8 road types

Peak or off-peak
traffic indicatoxr

Hourly fraction
of traffic for 24
hours on road types

.1 and 2

Hourly fraction of
traffic for 24
hours on road
types 3, 4 and 5

Same as G & H for
Street Canyon Sub-
model

Same as G, H, and
I for Saturdays

put only. Code § for
card output.

Traffic code no.'s are
in Appendix B, Table 1.

Need minus sign in
column 66. See Table
2, Appendix B, for
Emissions coefficients.

See Table 3, Appendix B
and Section 2.7

Table 1, Appendix B.
For Road type 5, you
must report local
street average speed.'

Road types correépond to
"Traffic Code No."
Appendix B, Table 1.
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Card "Type and Name

-

SUMMARY OF CARD TYPES

General Description

Sheet 2 of 2

Possible Errors and Notes

- K-Sunday
Fraction

L~First/Last
Dayg

'M—Hofiday

N-Link’
O-Seébndary
Traffic
'P-City Date
' 0-Sounding
R-Sufface

End éét

ClibPDF - Vinvw fastio.com

Same as G, H, I,
and J for Sundays
and Holidays

Period of time
under study, noc.
of holidays

Date(s) of
Holiday (s)

Traffic Link
data: volumes,
lengths, coords.

Center coordinates

of 2X2 grid and
% of secondary

‘traffic

City, day, max-
min. temperatures;
mixing depth option

'Radiosonde déta

Surface observa-

tions for day on

P~-City Date card

Either a P-Q-R
combination or
one P and one R

Starting date must be
earlier than ending
date.

No. of holidays read
is specified on card
L. If no holidays,
omit this card, and

"Code # on card L,

Data Field E.

Iimited to 1200 links.
Ends reading of links
with "9" - card.

End reading of

. Secondary traffic cards

with "9" - card.

If no max-min. mixing
depths then include
Q-cards. Limits are
50 to 4000 meters.

Include several Q-cards,
but not more than 25.
Last card must have a
500 millibar pressure.

Must have valid soundings
for day after your stndy
period. See Section 2.5.
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For any given run of the program you must be consistent
in your usage of the sounding cards or the specification
of maximum and minimum mixing depths. For example, if

you are coding P,Q and R cards for the first day, then

. continue to code P, Q and R cards for all subsequent days,

including the "End Set". Similarly, if you are coding
P ahd R'cards_then for all the subsequent days code only

P and R catds, including the "End Set".

Appendix C contains a sample set of input data card

images for the required card types A through R.

These input instructions are designed for input of cards

only. However, there are programs being develcoped to

utilize existing traffic and aerometric data files.

See Section 5.1 herein.

If'fieid measured samples of upwind CO concentrations are
aéailable, theﬁ code zeros for the values of fuel
consumption. Presently the measured values of upwind

CO must be added to the results by hand. Include :
the two D-cards in yéﬁr data deck even if the fuel

consumption values are zero. See Appendix C, page C-1l.

Outputs from APRAC-1A

Currently APRAC-1A has three output bptions: l-synoptic

model, Zésynoptic model with street canyon submodel, and

3-grid point model. The synoptic model computes hourly

‘carbon monoxide concentrations for 10 or fewer receptor

ClibPDF - www .fastio.com
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. - pbints. "Street canyon" effects may be analyzed with the

synoptic model only, as indicated in Appendix A, page A-1.-

3.2 The'grid point model.cbmputes rooftop carbon monoxide concen-
trations for 625 or fewer receptor points énd.for only one

. specified hour.

3.3 'The relative-léqations of receptors, CO-BG, CO-Ll, L2, Rl
and R2, are depicted in Figure 1 (Ref 6.1). An examination
of the exhibits in Appendix D shows that background‘
concentrations are obtained from the synoptic,andlgrid
point modeis. The synoptic model with street canyoh
submodel outpﬁts fight and left, 1ow_and high concentra-

tions in addition to background concentrations.

4, Job Control Langquage

4.1 A set of Job Control Cards must precede'the'input data cards.

Submit jobs with the Job Control Language deck as follows:

~ Order y Card Name .
1st JOB
T | 2nd ' EXECUTE |
- 3rd ‘ DATA DEFINITION

" INPUT DECK GOES HERE

4th - SLASH SLASH

ClibPDF - www .fastio.com
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SAMPLE JCL DECK

pUe @ sSweqI J0J UOT30eS J(QH Jnock o8g
: {*03@ ¢ emmoD
ik .mxnm.ﬁn ‘spotasd surejuod sweu JT seqonb uT
T mmo.Hocmuuvmq.uupmh SI930BIEYD P 03 9‘5 eureN
op0D JSH SsIo8q @
(6 ySnoays 1) *ON uoged AHV

Fn&ﬁ I8TITIUSPT F0TIISTA @

R S S
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The set of input cards always follows the data definition
card. See example JCL deck in Figure 2. Do not forget

to place a “//" card after yoﬁr input data deck. -

It is suggested that you consult with your EDP section for
updates to JCL; e.g. jobname conventions and PROC name

changes.

Sources of Assistance

Questions regarding job failures, computer diagnostics and

these User Ihstrﬁctions should be referred to Ora Hogan or
Jim Racin, ATSS 8-485-7218 of Computer Systems, Engineering

Applications Unit in Sacramento. An'addendum to this pack-

age of inétructions.that will interface the FWYﬂlSBAand

FWY@59A traffic files with APRAC-1A is forthcoming.

Questions regarding the theory and application to assess the

impact of transpbrtation systems on- the air environment‘shquld

be referred to Andrew J. Ranzieri, ATSS 8-432-4828, of the

Transportation Laboratory in Sacramento.

Questions regarding traffic networks should be referred

to Leonard Seitz (916) 489-4654, of the Department of

Transportation Planning, Transportétion Modeling Simulation

Branch in Sacramento.

ClibPDF - www .fastio.com
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6. ‘References
'i?urther details on the assumptions and operation of the

imodel are contained in the several references below.

6.1 -Mancuso and Ludw1g, User s Manual for the APRAC-1A

iUrban lefUSIOn Model Computer Program, Stanford

fResearch Instltute, Menlo Park California, 1972.

6.2 ;Lﬁdwig and Dabberdt, Evaluation of the APRAC-1A Urban

.Diffusion Model for Carbon Monoxide, Stanford Research

Institute, Menlo Park, California, 1972.

6.3 Beaton, Skog, Shirley & Ranzieri, Meteorology and Its

;Ihfluence on the Dispersion of Pollutants from Highway

‘Line Sources, Staté of California, April, 1972, Air Quality

‘Manual CA-HWY-MRG570825(1)-72-11.
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APPENDIX B
Tables 1 through 5
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Table 1
Traffic Facllity Codes

Traffic | Speed Range : ‘
Code No. ' - (Mile Per Hour) Average Speed¥

1 Greater than 50 | 55

2 40 to U9 - u5

3 | 31039 | 35

4 20 to 30 . 25

5 * ' : _ - 1 to 19 12

.6*** ' _. ' B ———— -

7*** : ——— ' S e

Baxx | ' —— ' ——

*These are the recommended speed values to be coded on the
Speed Card E. IF the ranges or averages do not agree, then
you may redefine them; however, be sure to make Card
Types G, H, and I suitably compatible, except as noted
below,.

**Tpraffic Code Number 5 should correspond to a local street
average speed,

***Street ganyon speeds should be coded for Traffic Codes 6,
7, and

Traffic Code No 'g should be coded for each link on N -cards.
Traffic Code No.'s are used by the program as indicators for
speeds and diurnal volume distributlons,

- www . fastio.com
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Table 2
Beta Emission Coefficient 18-0.843 and is coded on City Center
Card C, Data Field G. Remember to code the minus sign.
Alphé Emission Coefficient 1s selected for year of interest and
is cpded on Cilty Center Card C, Data Field F.
"Yéaf‘ _ Alphas
1972 681 731 781 831 881
73 607 660 713 766 819
T4 544 600 656 711 767
75 454 519 583 647 711 .
76 360 | 43y 509 583 657
77 296 372 Ihg 525 601
78 240 318 396 475 553
79 | 189 269 349 430 510
'SQ 146 22T 308 390 471
81 120 202 284 366 448
82 91 173 256 339 22
1983 80 162 245 327 409
84 72 | 153 | =23 | 316 | 398
85 - 60 149 238 326 115
86 53 | 137 | ez | 306 | 3
| 198% o 53 126 199 273 346
1995 |
0¥ 5% 10%* 15* 20%
% Percent of heavy duty vehicles

www . fastio (j-O’N
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o u Table 3 |
| s B ' FUEL CONSUMPTION*

Methods for projecting these figures for future years of
study should be cleared through the DOT Planning,
Transportation Modeling Simulation Branch.

Thousands of Thousands of
Gallons : Gallons
- County Gasoline{Diesel¥ County Gasollne|lDiegel*¥*
Alameda 372,832 46,55 ¥ Placer ' 43,677
Alpine 570( | 172 Plumas 12,364
Amador 5,184 1,128 Riverside 191,112
Butte 53,877 21,07 Saeramento ©289,391
Calaveras - 8,8% 1,70 San Benito 9,094
Colusa - 10,926 4,247 : Bernarding 308,093
Contra Costa 376,595 109,26 g Diego 532,158
Del Norte ‘14,682 5,27 Francisco| 321,201
El Dorado 30,199 3,845 : Joaquin | 129,481
Fresno 176,348 44,6438 _ Luis Obispg 60,256
Glenn | 15,619 2,7728 Mateo 204,048
Humboldt 52,691 20,080 Santa Barbara| 112,458
TImperial 38,256 14,86 Santa Clars 425,843
Inyo 14,341 v 2,299 Santa Cruz 47,160
_ Kern 188,488 45,211 Shasta " 40,886
. o Kings 17,181 7,585 Stlerra 2,069
. Lake 12,822 1,392 Siskiyou 17,463
Lassen 9,595 3,272 Solano 81,990
Los fngeles [2,846,997| | 311,565 i Sonoma . . 95,051
Madera 20,348 3,63 Stanislaus 143,445 _
Marin & . 72,906 2,891, Sutter - 15,416
Mariposa 5,103 | 391 Tehama 14,232
Mendoecino ] 32,433 17,695 Teinity 4,406
Merced 46,474 9,957Q | Tulsre 75,722
Modoc : 4,031 1,324 Tuclume 10,9241
Mono ' 6,628 759 Ventuga | 123,08C 16,343
Monteray 98,159 15,683 Colo i 43,146 14,685
Mapa . 33,689 2,857 Yuba L5371
Nevada 26,185 3,991 " 8,561,153
Orange . 597,350 30,218 § TOTA -

*Western 011 and Gas Association's Estimates of Member
' Company Fuel Sales by County in 1972 for California.'’

v These estimates do not account for small, independent

suppllers; however, comparison with other sources will

Sshow reasonable compatibility.

**Diesel estimates are generally higher by comparison with
other estimates, since exports may be included. Also a
varlety of heating oils and other oils were included by

() W.0.G.A. as dlesel, - - |
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Table 4 (Ref. 6.3)

U. S. Weather
Bureau Service

Ciloud Cover

Value To
Be Coded On

APRAC Stability Index

Symbol | Cards R, Data Field B
0 | clear to less than 1/10 0
- Q Thin scattered 1/10-5/10 1

QO Scattered 1/10-5/10 2
+ O Dark-Scattered 1/10-5/10 3
— O Thin Broken 6/1_'0‘9/10 4
O Broken 6/10-9/10 5
—I—- () Dark Broken 6/10-9/10 6
— D Thin Overcast 10/10 7
_f'EB: Overcast 10/10 | 8

' 4; D Dark Overcast 10/10 9
X Obscuration g
Table 5

(A Refinement of Pasqulill's Stability Classes. Ref. 6.2)
See Exhibits of Output in Appendix D

Surface
" Winds

Solar Elevation Angle > 15

Daytime

(kn@fs) Strong

Opaque Cloud Cover
2 9/10, Day or Night

or

Nighttime

Moderate Slight Solar Flevation Angle} = 5/10i< 4/10

=13

Insolat1on Insoiation Insolation < 15° Clouds|Clouds
<3 1 2 2 4 5 5
3-6 1 2 3 4 4 5
6-10 2 3 '3 a 4 4
10-12 3 3 4 4 4 4
3 4 4 4 4 4
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APPENDIX C-

Sample Input Data Set
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